Transcription-dependent and -independent induction of cerebral ornithine decarboxylase.
Ornithine decarboxylase (ODC; EC 4.1.1.17) is a highly inducible, rate-limiting enzyme of the polyamine pathway. We have studied the mechanisms that lead to the induction of ODC activity in response to electrical stimulation in three brain regions. Hippocampal ODC activity was found to exhibit much larger elevations than that of the neocortex and the cerebellum. The levels of ODC gene expression were also followed to examine its relationship to the existing regional differences in ODC activity. In the neocortex, there was an elevation of both the ODC mRNA and enzyme activity. However, the hippocampal ODC mRNA level was not increased by electroconvulsive shock. Furthermore, the effects of hormonal changes and seizures on these regional differences in ODC induction were also examined. Adrenalectomy did not affect ODC activity, but pretreatment with the anticonvulsant MK-801 caused a depression of the induced levels of enzyme activity. Our data suggest that ODC activity in all the brain regions studied is directly elevated by electrically stimulated seizures. However, this induced ODC activity may or may not involve enhanced gene expression.